more rapid in the initial 35 days than during the last 10-20 days; however, none of the animals was losing weight when studied.
Serum lipids (Table  1) and lipoprotein patterns ( Fig. 1 ) of NWC and S-D rats were similar. By contrast, the fatties had 2-to lo-fold increases in all serum lipids. The lipoprotein electropherogram shows several a! components migrating at the front, a single P band, and a heavy pre-/3 band followed by two smaller bands which are near and at the stacking-separating gel junction. The latter bands may be SF > 400 particles, but this has not been demonstrated for rat sera. Three weeks of feeding of a 10 % fructose solution and Purina chow produced endogenous hyperlipidemia in the S-D rats (113, 114), resulting in increased pre-P and decreased /3 and Q! bands. Note the similarity of NWC and S-D I-6 on the one hand, and S-D 113, 114, and the fatties on the other. The size of the pre-8 bands was directly and the size of the cw and p bands was inversely related to serum TG levels.
Liver lipids (Table  2 ) and liver size relative to body weight were the same in the S-D and NWC animals. The cholesterol and PL content of the livers taken from the fatties did not differ from controls, but TG content was increased two-to fourfold.
Liver size relative to body weight appeared to be increased (25) . (This would have been probably even more apparent relative to lean body weight.) Thus, compared to NWC and S-D, the liver TG content of fatties was even larger based on body weight than on per gram of liver. It should be noted that the TG contents of nonperfused livers and of livers perfused without added FFA were about 6 pmoles/g lower than those reported here (Table 2) . Th e 1 iver TG values are therefore overestimates of what would be found in vivo.
Of the 570 IEq of FFA presented during 3 hr of perfusion, livers taken from fatties (Table  3) , NWC, and S-D rats took up 6-9, 1 l-l 2, and 10 =t 1 PEq FFA/g per hr, respectively.
Triglyceride output rates by livers taken from the NWC and S-D rats were 0.30 and 0.38 ,umole TG/g per hr, while livers of fatties secreted 0.8 pmole TG/g per hr. The respective lipid P secretion rates in micrograms per gram per hour were 15.7, 10.9, and 11 for the NWC, S-D, and fatties. On the average 94% of the TG found in the perfusate at the end of perfusion behaved as VLDL-TG in the ultracentrifuge (Table 4) .
Since the livers of fatties secreted more TG, we sought to ascertain whether this was done by a preferential secretion of TG made from exogonenous (oleate, 18: 1) or intrahepatic sources. The percentage of 18: 1 in the triglyceride fatty acids (TGFA) of NWC and S-D livers ranged from 56 to 60, whereas in livers of fatties the range was 45-51. In each case perfusate TGFA percent 18: 1 exceeded liver TGFA percent 18 : 1; however, the ratios of the former over the latter were similar in fatties and controls (Table 5) .
DISCUSSION
The Zucker fatties were heavier and gained weight more rapidly; they also had disproportionately larger livers and markedly greater amounts of adipose tissue than did either the NWC or S-D rats (25). The hyperlipidemia was characterized by elevations of all serum lipids (Table  1) (1, 24) and the LPE demonstrated increased pre-P and decreased /3 and CVLP levels.
We perfused the livers of these animals to decide whether the abnormality in serum VLDL was at least in part due to overproduction of VLDL particles. The amount of FFA employed during the course of these perfusions was Ccsaturating" for the hepatic TG export system of normal S-D animals, i.e., hepatic TG contents were elevated and at greater FFA infusion rates hepatic TG contents continued to rise whereas TG secretion rates remained constant (unpublished observations) (10). The similarly elevated TG contents of NWC and S-D livers at the end of perfusion (Table 2 ) and the similar hepatic TG secretion rates (Table 3) suggested that the level of FFA used was saturating for the NWC livers as well. The likeness of the hepatic TGFA compositions also lends support to this conclusion (Table  5) . (Ninety-five percent of the FFA infused consisted of oleate. The rises in the hepatic TG oleate contents from the usual 45-50 % (6) to 56-60 % reflect the retention of perfusatcd oleate by the liver). Thus, the reported TG secretion rates of the control animals represented maximal hepatic values under the conditions employed.
On the other hand, the identical FFA levels infused may not have been saturating for the TG export systems of the livers of fatties since these livers were larger (2 1 vs. 14 g). Nevertheless, the perfusions (Table 3) d emonstrated a 2.5-fold increase in the rate of secretion of TG (90 % of which floated as VLDL (Table 4) ).
Were the results to have been expressed on the basis of unit body rather than unit liver weights, the discrepancy between controls and fatties would have been even greater (greater than threefold).
These TG secretion rates, obtained with a completely synthetic medium, may not accurately reflect the rates in vivo because appreciably larger rates have been obtained in the isolated perfused liver by using per&sates which contained serum or red cells or both (11, 18, 23) . Furthermore, in the latter system a close correlation was found between TG and PL output (10) whereas we (Table 3) and others (23) h ave found no such correlation. The factors in plasma responsible for these differences have not been definitely identified (12, 13, 19, 20) . In spite of these cautions, it is clear that in our system the livers of fatties secreted more VLDL-TG than did those of the controls.
The-output of VLDL-TG in fatties could have been increased by a> "packaging for export" TG from all of the above (i .ntra-and extrahepatic) sources in proportiona .tely increased amounts or by b) exporting TG taken preferentially from one or two of them. We cannot distinguish between these possibilities.
But the ability of the livers of fatties in vitro to secrete larger amounts of TG and to utilize extrahepatic FFA and the presence of elevated serum FFA in vivo all suggest that some of the increases in circulatory TG levels seen in these animals were due to increased hepatic secretion, and furthermore, that VLDL-TGFA were derived in part from serum FFA and in part from intrahepatic de novo synthesis.
The secreted VLDL-TG could have originated from a) perfusate FA (1 1 ), b) the performed TG pool of the liver, c) TG assembled using newly synthesized FA (23) 
